A novel magnetic bead bioassay platform using a microchip-based sensor for infectious disease diagnosis.
New technologies are greatly needed to improve laboratory tests that can be used in point-of-care clinical settings. Here, a biosensor was used to detect micron-scale paramagnetic beads in order to replace the conventional enzymatic label used in ELISAs. This novel biosensor was fabricated through standard complementary metal oxide semiconductor (CMOS) manufacturing and was used to quantify magnetic beads bound to the sensor surface by immunological recognition, analogous to ELISA. CMOS technology can integrate multiple laboratory functions into the sensor chip, potentially enabling inexpensive, compact and sophisticated diagnostic systems for a number of diseases. We present results for two immunological assays: antigen capture of purified mouse IgG and detection of human anti-dengue virus IgG in clinical serum samples. The sensitivity of detecting purified protein with magnetic beads was comparable to ELISA. We found a high correlation between the ELISA optical density and the biosensor output in the clinical assay. We also demonstrate the use of a controlled magnetic field to remove non-specifically bound magnetic beads from the sensor surface, effectively washing the sensor surface. This novel sensor can be mass-produced at low cost and can detect magnetic beads bound to the surface through specific antibody-antigen interactions, making it a potential platform for new simplified and rapid point-of-care diagnostic tests.